Vigyan Pratibha Learning Unit Looking through a microscope

LU 8.4 Looking through a microscope

GEAGIIIH gTEd™ I

Overview

Sllcldl

Most science teachers would have used a microscope to observe a variety of biological specimens.
However, when teaching students to use a microscope, we become aware of many difficulties that
students face, for example, while adjusting the light, preparing the slide, focusing, etc. This unit is

designed to address some of these difficulties and to help students learn to use a microscope
better, using simple samples from their surroundings.

g fa=r Rierai=il fafde ger=an sifde =g fAR1err HRuarre! geraaiiar aiiR doyal 3-Adl. Ui
fremegi=T el aruRIesT Rresfaar femedi=T HIvrploredr s sregofl AT - ST, bR JIof
HRATT, THTSS TIR HIA, ATHIT BIAFT SATGIAT MYSATHT SIToNd Bl faemeai=r IR dre!
3regull R HRUATATST HTMOT feenedi=t FHIgdTe =l URERIAS 18 T aTa%e- GeAgairel arR 3fferd
ST PRI T RIHTATRITST B eI T 3778,

Minimum time required: Two and half hours, or two sessions of 80 minutes each.

T JMMazTP A : 2 I 30 Ffe, et 80 ffreih S w3

Type of Learning Unit: Laboratory.
I USHTAN IBN : TARNST

Unit-specific objectives
eI YcHl Sy

In addition to the broader objectives discussed in the overview, this Learning Unit is designed to
enable students to learn/do the following:

3TeTal I1 UR=SEId =dl hosedl e SEEIREN, faemear e MEl Berar / sxasr |eH
FIGUYTATS] B I T 3T

1. To handle a microscope and to take care of it,
GeHaT BITe U] SO T dBIesSil o,

2. To understand the parts of a microscope and their functions,
GeraRId W SATIOT Qe BT AHOA o,
3. To calculate the total magnification of a microscope.

GeASRIT U Ul qei-erdd HIaul.

4. Also, by using the microscope first-hand, students are expected

I GeHGRIT Ufgediqre araR HRATI, faeneaiag & Sufard a1e @i,
i. To note that the image formed under the microscope is inverted, and

GeHeATET U Ui Sl 1, Tt Aiie gy 7oy

ii. To observe the minute details of specimens while drawing images observed under the

microscope.

GEASIIETS | UTfgesed] =Tl TRl BIeal SIRGATRS Tu3iTe qIgv.
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Links to curriculum

JRIRTHATI gaT

NCERT science textbooks from class 7 to 10 include topics relevant to the use and understanding

of microscopes. The reference chapters are listed below.

Looking through a microscope

Class 7 Class 8 Class 9 Class 10
Chapter 1:Nutrition in plants | Chapter 2: Microorganisms: | Chapter 5: The | Chapter 6: Life processes
(Nov 2022) Friends & foe (Nov 2022) Fundamental Unit (Nov 2022
Chapter 8: | Chapter 8: Cell: | Of Life(Nov 2022) | Chapter 8: How do
Reproduction in plants | Structure and | Chapter 6: Tissue | organisms reproduce
(Nov 2022) function(Jan 2008) (Nov 2022 (Nov 2022)
Chapter 11:Light (Nov | Chapter 13 Light | Chapter 7: Diversity
2022) (Nov 2022 in living organisms

(March 2006)

Introduction

M

Our eyes enable us to see the things in our surroundings. But, there are limitations to our vision.
For example, we cannot see the things that are too far and too near. Also, we are unable to see
things which are too small or too close to each other like microorganisms. To see such small
things, people use a lens or a combination of lenses. A magnifying glass (a hand lens) is a single
convex lens that enlarges the image of an object. A microscope is an assembly or an arrangement
of two or more lenses that enlarges the image even more.

3ATICAT ST [Ho6 TIATAT ITSETS[IT ST TS AT, IR NI GEIAT BIe! HATaT 3. ISeRune,
SATICATIRIT BR G bl GU T JF3T d%] ATYUT UT A 61, T Ao g _IReE] AT SeT
fehe TepHepTeal U ST Aoyl MSTE! AU UTg 2Adhd ATal. M3 AfT2II e el qEvIre] Sldb
wanT f¥TrEr fhar yamien siferes feTien vare da! aruR dHeand. faame i (gad aaRr= 7) © 16
fehaT T2 Posedl 3T, T a¥d HfoT afferes Are! fawd (S19 - GeAgaliarl YeTaaia sRig! =Burdmd).

Form groups of two or three students each, and conduct the following tasks.

T SIS &I fohar <l faeneai= Ueb e 37 I §7aT 311101 Heddh el aies dell 1.

Before introducing the microscope to the students, use a magnifying glass to demonstrate how it
shows an enlarged image of a small object.

frenegi=T GeAeaiE aliod S v, fere e auR da- i1 TEre Sel a¥g@l JirHT
a1 B3N foqd, & .

Materials required

Task 1: Two magnifying lenses per group
Feit 1: faemei=ar g TSt I f9ams ¥
Task 2: Compound microscope

Fell 2: YT GeAR3N

Task 3: (For each group) 2 glass slides, 2 pieces of paper (approximately 2 cm x 2 cm), ball-point

pen, pencil, transparent adhesive tape, etc.
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Pelt 3: (TP TSRS 2 BIAUSSHT, 2 BIIGT Jobs (FTLRII0 2 HHT, X 2 FH1.), qau, U3,
URE2AD fRrbeug! geare]

Task 4: (For each group) 2 glass slides, a newspaper cutting that has letters ‘e’ and ‘s’,
transparent adhesive tape. The letters need to be in small (regular) font, not from headlines that
are printed in large and bold.

Pelt 4: (TAD TCTATST) 2 BIIUCSHT, YRGB [Abeug], 's' MMM ‘e’ BT &R 35! JTIAT BIAUN. B
3JER AT AR5 FEUISTd BT AT, Sbeh fehdl HIST TATII.

Task 5: Slides, coverslips, salt, Hibiscus flower (Gurhal in Hindi, Jaswand in Marathi), Baker’s
Yeast, onion, safranin stain (optional)

el 5: BrAUCSHT, STHU YT (coverslips), HIS, SIRAGT B3, fdhvd (de¥ AT, BiaT, HHIF Io5Th
(UG HUTH)
Task 6: Transparent scale/ ruler with a minimum division of Imm.

Pl 6: ST 1 RS IiTe=a1 Gor sired il yRezi® Hisag).

Task 1: Let us try this...

Hell 1: TAT, T B IIgAT....
You may have used a magnifying lens to view small objects. A magnifying lens helps to make
small objects look bigger.

T3 =T 8T a¥] U VIS BTclTeles fHT wgororar faRimes fiT araves 3res. fazmes= fierg oser
] AIST AT Had B,

Take a magnifying lens and observe the following text.
JaTTes T =1 JMfoT Yeles HoTgr ugl.

| this is how a single lens magnifies / 71 i Ry e

Let's see what happens when we use two lenses.

AT, T fa=me FHRTE 9T9R $HedTd H1 81, J SA907 g3l

Take another magnifying lens. Keep the first lens above the following text at the same height from
which you observed before. Hold a second magnifying lens above the first and move the second
lens in such a way that you can read the following words.

3Tl Uep fRmese {997 e, faerost Aoty arervardre! ufgey f arefl Siaean SR ke B, daeard
SR d &R1. AR gAY farmes fir ufgedn fdaneT f{mmear ar g 3Rl JbR aRETs! 61 @,
T JBTAT faeres 2res e faddies Tfor arae Aciies.

move one magnifying glass and observe / S T T et aRn Frétersr et |

An assembly of two magnifying lenses forms the basis of what is known as the microscope. In this
unit, we will learn about different parts of a microscope and how to make the best use of these.

G UIfEes OR, YeAa3Nl ol QI a3 PRI SIS Ui TR 81, I LI eI, AUl Jeaaai =T
fafqe Wil At SonR Sreid SfoT i TN S BIdl, & AHS HUR 37814
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Task 2: Parts of a microscope

gﬁﬁZ:ﬁ&qﬂﬁﬁﬂW

=T (Eyepiece)
st (Bodytube )
_ WIeT BE (Coarse focus)(RUF THEGIEH)- IR/
| aRfTSE® Ued SUTUaTEd! ST awE/THE A
FIUGIAIS] HieT 3% fheaar
_, B8 B (Fine focus )(JEH THEIN®) - IR SHIT G &4
SR aR-ET FRUARITS] BEM WP FBAR fhadra
ST (Arm)- FEIEIT THSTAETET THE STGUATHIST JMfor Faram
P TEATATATS] oraT TR HRaTd
TIBIHER THl (Nosepiece)- TR A7 Fras Hear &
FEHd (FBTHR) fheaara
TIAFT (Objective lenses)- (TX=/THATAT SAS RIS
"~ fim, adeeR wwdien o3 dA/eR i srada). anawas o
faane Ay HrvaaTd A axgfi Fasaa

WA (Stage)- AV GG/ HTEUE! SgA w1 HETear
fFea Og a<e Saara

Afa® fif (Condenser lens)- SRIMURGT WRIARTT T3
AP AR/ TATAT W=l aefa] g sevaEdt § i
RETE. A1 FFTER Sirave $Hl- W SUSHIY B SRATIR
fFrancyen v e St wEl.

_ SRET (Mirror)- WHREI/3TS@EN= WHERITE UREds Jama
Sdoicdl d¥$ S, '1‘_1"?-“4‘!\5 W‘Tﬂ'ﬂ'ﬂa JARA™ET 9raRdlid. g1
a3 meTaTET W e T RIST FRET FI SHUIGEA AR
SR ST TR TS 3.
9T (Base )- GEISHT THT STRIGET GEIT STRIER A1 U1 8T
[ETSRATE O THgT THSAN IO GEIT ST TSI IER
EGIGH

STl 1: geraile T

.o Eyepiece
Body tube

Coarse focus. Move this large knob to quickly move
the object/specimen closer to the objective, and bring
it into focus

0

(o]

o

Fine focus. Move this smaller knob to slowly move
the objective lens by a small vertical distance.

o

Arm. Hold and lift the microscope and change the
angle of the stage using this.

Nosepiece. Rotate this to select the appropriate
objective lens.

o

.o Objective lenses or the objectives (lens closest to the
object, two to four lenses attached to the nosepiece).
Select a suitable objective lens to achieve the required
magnification.

Stage. Place the slide here and hold it with the stage
clips.

o

..o Condenser lens. Use this to focus the light from
the mirror below on to the object. Open or close its
diaphragm to control the amount of light reaching
the condenser.

4

Mirror. Use this to reflect light from front/
surroundings towards the object above. Orient it
towards the light sources present around so that the
mirror captures maximum light.

Base. Support this with one hand while lifting the
microscope’'s arm with the other hand to carry it
around safely.

Figure 1: Parts of a microscope
With the help of Figure 1, identify the different parts of your microscope.

3I1gcll 1981 AT Gewred fAfder HIT Sfeseguarar yaie B,

The eyepiece typically magnifies the image of an object up to 10 times its original size. This is

[o]

known as the magnification of this lens, and is indicated by the number ‘10 X’ written on its rim or

the cylindrical part. Each lens of a microscope has its specific magnification.

TARAT (Eyepiece) & @l UM Ho& SATHRTT FIAHRUMYUY 10 Y€ HIST PR, ATHT T foRmes
U AT O A 0%’ 3R FmHIadie deaR fhar IraTewn TR fafeers .
GeAGIe qd T faRITe & SRTdTd 319
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Q 1. What is the magnification of each objective lens of your microscope?

T2 1. AT e S Td G (Objective lens) fazmes ferelt ame ?

When we shift from a 10X objective lens to a lens of higher magnification, we are able to observe

finer details of the specimen.

STegT YU 10X RIUET Afp &1 AF3AT IR SUIRT DRl deg] I TR &
qYaiTes 3fferes TEYUY UTg 3ehell.

Another number - 0.25 n.a. (numerical aperture) - is also written on the rim of the objective lens. A
lens with a larger numerical aperture allows for finer details to be resolved than a lens with a
smaller numerical aperture. This discussion is beyond the scope of Class 8 syllabus.

JEIATT TSR 0.25 n.a. (numerical aperture AEITHS [85%) 321 O AW [Sfecie! 4.
AlS AITHG (9% 3RTese) IR TS dRIGATRS qUNes THRIGT Had B, 8 gdi Arsdredl

qTSIHHTZAT JTATRITE TR YTl 3T|%

Q 2. When we use two lenses i.e. an eyepiece (10X) and an objective lens (10X), each lens

enlarges the image by 10 times. Can you find out how large the final image looks, if the object is
0.1 mm long?

T2 2. ST 3191 &1 3] T 0TSl Uab AT (10 % ) 37107 Tas I (10 % ) 37T S8 arardl, d&T Iid
s gferdT 10 g€ AT B, SR 9% 0.1 . S3id 3res R A1 (T arern ufos ot A1dl fedes, o
TFETHT ARTT IS B2

What is Magnification?
fa=& (Magnification) U BRI

Magnification is a measure of the capacity of a lens or other optical instruments to make things
appear larger than their actual size. It is the ratio of image size to object size.

T fobem gaR UhTeiy SUSRUTHE] UEIe] a%] Tcdel JPIRTUET HIS! Had SrguaTdl &l 34, a1
AT AIAT3 [T T UITe. TicrH TR TRAT ST IRl ST RAT AT Ie3 o YOI 3Te.

Total magnification is the product of the magnifying power of the eyepiece lens and the
magnifying power of the objective lens.

TG AR & TR faRTes 3rait ST gl fzmmes 2reki e qomdhRIYae! 3.
This number gives an idea about the total enlargement of the image of an object. Total
magnification of a microscope (M) can be calculated using the following formula:

Bl 1 el gl UireaT Ul fIRRT et odl. gerazid YUl fazme (M) Jeies & araasd
PIe Ad:

Total magnification (M) = Objective magnification X eyepiece magnification

THUT G2 (M) = SR fF=es x S fazmes

For example: The assembly of the eyepiece and the objective lens, each having a magnification of
10, will make the specimen look 100 times bigger than it is.
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IaTERNe, SR A AT a4, TABTd [T 10 3, TR THAT AT JATBRTUET 100 IS HAIST
fede.

Q 3. Rotate the mirror and examine the two mirror surfaces. What difference do you see between
the two mirror surfaces?

T2 3. 3T SR BT AT Qrear SIve! YSHITER qic R UTsl. TR alve! JSHRTHE BT

BT HRP [aqal?

The microscope mirror is a set of two mirrors fixed back to back in a frame. One of them is a plane
mirror and the other is a slightly curved (concave) one. The plane mirror works better for a distant
source of light, such as sunlight. The concave mirror works better for a nearby light source, such
as a tube-light in the room.

QA QI ARATIT Uh Hd 3R < YT dlheld YhIITSIITS T 3/ dHdeses . D! T
qUTC ITRAT I GART IRAT feb Tl SRR Sicidsh SN, HUTS ARWAT gRa<a- VT Y131 AIIATS!,
SR GAYDI3, Afh SUYed SRl 3AcTdsh AR WIS S -SBISCHART S[eed] Y13l HRITS]

s ST <Al

Rotate the circular disc (nosepiece) till the 10X objective lens is vertically below the body tube.

When it is set in this position, you hear a ‘click’ sound.

TJBTHR A<l (Nosepiece) T2T X<l fthear T 10 x T AT AfesdT ThTETeh! o AUciis. SiegT Qlvel

FEUTST SR SATFOT A e5ehT YebT AR Nud U< <Tea] BB ‘e’ AT TaTs] U Acl.,

Open the diaphragm completely with the help of the lever attached to it.

3ITARDTHT (Diaphragm) SISyl GEIN SIS 3T Yuiuo] IeS].

Orient the microscope towards the light source such that the mirror captures maximum light. Now,
look through the eyepiece and rotate the mirror such that you achieve maximum illumination.
3T GeHel 3130 fa2AT {hrdl ST GeHa e AR3ATAR SRR SR HehT3] TS 63 . AT T UTET

0T IRAT 37T fthal STHS AHIRRJATIN Ysch Al SRR ST Wh 13T CblthghICN s,
Best practices while handling a microscope
[eHG3AT SIS el A= ATl M

i. Before observing the specimen, wipe the lenses, the mirror, and the stage of the microscope
clean. For the stage and the mirror, use a tissue or a cloth. However for lenses, use only a dry, soft
paintbrush/muslin or silk cloth/lint-free paper tissue. Move the cloth or tissue in a gentle, circular
swiping motion, rather than rubbing.

gee3iEres! =T fR1eTr HRuATqdl 39, RAl, Hreaug! Sl 9 ¥ Y =1, e 31101 ARAT
A% BRUINIS] BIIs fdhar Drral fezg amuxT; fi wwe SRugRITd! a13 HIRel 3N 73 31 7
RAqUITET F31 fbdl A5/ B1as fohar Sare gedt B ol (Lint) f+rerd STld, 311 FiTedl ueird Hie)
feay aruRy. f37 g B1oe fohaT fe3g warytl aqdeThR thred J4T; et SR =1y 7.

ii. Align the objective by holding the nosepiece and rotating it. The nosepiece should not be
rotated by holding the objectives.

FEIIT TSI BRUITATS] IJBTDTR Fehell [har TfOT <l fhaar welie! arc]f¥iT udhg Tehl.

iii. While rotating the nosepiece, keep some distance between the stage and the objective. The
objectives should not touch the stage.
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IGBTDTR Fehel! [HRATTT DBTauS! SATIIT Hel ATOT TR AT BTe! 3R Sl TR HATHAT THUIR
TEY, Tl Plosoll .

iv. A microscope should always be kept covered when not in use.
Wﬁ?ﬂﬁ dTURTd T d<gl Eﬁ*:ﬂlcg(»ﬂ dT.

Task 3: Did you ever wonder how things will appear under a microscope?
el 3: FIaR &R0, Yeeiiare! Saoedn 9w B3 f&wdts?

We have seen the lines drawn on paper using a pen or a pencil. How do these look? Smooth,
coloured, and sometimes shiny? Let us imagine for a moment that we are as small as ants, and
can walk over these lines. How will they appear to us then?

U9 fhaT URTe HIIETAR 3@ oyedT N1 39T WA+ UlfacdT RIS, AT T T, a1 wrs!
IRBT THDBGR [SHAT, FATET BI1? AT &UIHR 373N Bl DRI DI AT GHigcd Sel e I AT07 AT

YYTaGE T 3TaTd. JATAT AT T MUITSHT D3 foTdies?
We cannot become as small as ants, but we can see the lines at that scale.

AT JIScTD GBI 8IS 2Ahd ATal, U YTl TOR T el SIS AT Sl 1<iies, 1 JHTOM 418
bl

The teacher can prompt a discussion about whether a pen or pencil line can be observed through
the microscope. Ask the students to predict how the lines will appear under the microscope.

GeH TGS YAl fohar UfRyesdl N1 uTedr s fohar 181, Ares Ried =l Bie b, IT N

Procedure

kil

i. On a piece of paper, draw two lines, one with a pencil and another with a ball-point pen.

Ueh] HITSTAR, 13U Udh STOT UfRA3H Th, 33T SI4 XU Blel.

ii. Fix the paper on a slide with an adhesive tape or hold it between two slides. Put the slide/s on
the microscope stage, keeping the pencil line below the objective lens (use the stage clips, if
available).

g BIG Idhcugial AR Udhl dravdgia’ acdr fhdl G draucedi=l SRRIE Had odl.
BrIUCSHT Geaaaidl HaTaR 330 THR a1 &I UG eyl N TG Jge (HardaR g
SUGE JF, BIAUS] Ec3 T JIATS! AT TR BRT).

iii. Bring the objective lens (10x) very close to the slide with the help of the coarse focus knob.
The objective lens should not touch the slide.

T HIST B (WS FHARISTD) [hRgT IR (10x) BTSN STdes MM, UG GG Bravgeias]
fRrepg < T,

iv. Bring your head at the level of the stage and check if the pencil line to be seen is vertically
below the tip of the lens. If not, then bring it below the lens by moving the slide. Now do the same
by looking horizontally along the other perpendicular direction (See Figure 2).

A SI% HATAT Ui STTOT AT ST IV GeAa3NaTs! FRIE SRR e o ufRieel Yo aRIeR
FARTRITEST 3178 1, T UTET. YT SR SRIGR WIS THS, AR Braue! ARDH T [FRTRETG! A0, JATT Heredn
IoTdihg fehaT STaTerg UTge UAe ! NuT [RTIReTeS! JATOT(371gher] 2 UgT).

v. We will observe the lines in the reflected light, hence close the diaphragm below the stage.
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Look through the eyepiece and move the objective lens in the upward direction using the coarse
focus knob until you can see an image of the line. If the light is not sufficient, shine some light on
the upper surface of the paper, using a torch.

ATAT UTRTexeal RuTqa URTAfcTd STered] Febrme fHRIEM0 BRI e, ATHos HAMIerd AR da
DR AT UTET 07T 0= Ui AU A13T ¥ (e AHRISTD ) Ry gy o’ Axebal. Tehrar
QT THATH DT YSHATER oI fhdT AT esear el Tebral ursl.

vi. Once the pencil line is visible and close to focus, rotate the Fine focus knob to sharpen the
image.

Siegl fTE URaadl YW s SrTe, d@1 &8 W (Y& F9ried) R gfaqr Wy s,
IIATST U hrl.

vii. Use the same procedure to observe the ball-point pen line.
I UG SIAUeIT X! (HRIE0T B,

Figure 2: Positioning the specimen under the lens

STt 2: [T THAT [RIR Sq0r
What does it mean ‘to focus’?
IR HROT" TSl B2
Focusing means moving the objective lens closer to or further away from the specimen to form a
sharp image.
AT HROT T TS I YT e vgrRaTdT a9, TH-ATedT STees JAT0T0] fehal TH-ATaRIT G HRl.
Q 1. How do the pencil-line and the pen-line appear under the microscope? Describe your
observations in your own words. Would you also like to sketch it?

T2 1. GeAaR o] UfRaerdl YT JAT0T iUt NuT 2l faaerd, ara fFR1eror 61 3111 & JH<T AreaHed
HT. TFRTAHT &4 3NN, T 27 Bral.

If the students appear confused about how to describe their observations, ask for similarities and
differences between the pen-line and the pencil-line, and the probable reasons for the differences.

SR faemedt fAteroria goiq w1 FiTd AT Musers fades, a8 UM edo! ST a9d UfRTaH e al]
R GieATciles AR~ IV SATed STTMOT & We hT 31 bl , AT fermeai=r fa=ml.

The manner in which the ink spreads when a line is drawn with a pen depends on the texture of
the paper. The ink being liquid, the paper is uniformly coloured and darker at the cross-fibers of
the paper. The pencil lead is made of graphite and clay binders, and it appears as scattered marks
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on the paper. If you shine the torch light from above, the graphite reflects the light and appears
shiny.

U 9T NSS! B BITGTR 3T AT HR THR, © BIIGTT UIdER JqSE 3. ATs 9 fad
T BITGTT BICHI! ddar =T [ T 311 T8 ], URTaHee B g dhrge s
IR =T FASTOTIRE d9eses 3T ST o BITRTER fRgR e wWadTd &, a1 \WidR SR W=
SIIdT T3l % SIH T TR HBISE U131 URTafd Bl M aodeR fewd.

Q 2. For each objective lens, there is an approximate lens-to-object/specimen distance around
which it gives the best/ sharpest image. Let us try to estimate this distance while the object
(line/s) is in focus.

T2 2. Y aRARTRITST, T 3o A Aieariiess “3aTot AlsTores UNY STa@UT 3gd 314 U iR
3 ; 1 JATRTIR YITHT YUY Aol TH=AT TUroTd X9 bl SIeal Xuid A1 STedrdr 8 3icR el
31T, T ST S 3.

It may not be possible to measure the distance between the slide and the objective lens using a
scale. Think of other ways in which you could estimate this.

BIIUS] AT FRIA AreATdies R Heygi- Al 3T BIVIR AT8l. IR BT TSl Hdl Jigdl ga,
T faIaR 6.

The size of objective lens cavities is so designed that the distance between body tube and stage
remains approximately same for all the lenses.

FEITIT TG T THTR AT ST AN Dl Fd [T ToodT JTOT H JiedTciies 3R IfaTol A
3.

However, the distance between object and objective is smaller for the objectives of higher
magnification. To ensure this, the students can come up with techniques of using thread or paper
to measure the distance between the slide and the objective lens.

A3, S G2 gedf¥T araRarT bravgiasies 9T 0T R ATeTeiles JiaR D4l 3¥d. I T3l
P HUATATS!, Braug! JATOT IR Ireies iR AISTogTeh-ic fqenedi em fdhar Bre auRug R
SEICICIRIRSIN EICNISH

Using these methods, estimate the distance between the objective and the slide.

AT gl I, T ST (T AT TciTes SARTT ST Fied.

Pencil-line Pen-line
IR CEIRLI CEIEIRLIN
Distance between the slide and| ~ - ————— ¢cmo cm
the tip of the objectivelens | E3 L1 P .
dIdUg] A ial CH@I'H‘IIWI cloldles mm | mm
_____ . .

Table 1: Distance between the slide and the objective lens
AT 1: BTITIEGT SATIOT AT Frerctics Sice

Task 4: Looking at the letters ‘s’ and ‘e’!
il 4: GeAgIETS! 'S’ 'e" €1 318 Tgul |

In this task, we will look at printed letters in a newspaper under the microscope. This activity
requires newspaper cuttings. Keep these ready at the beginning of the task.
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3T AT YA BIIG ! &R GEHSARITS | TSR MBI ATATS! JAYATE! BIAV BTN . Pell G
BHRUGTSYT 372AT BTV STHT B3] Sl

Cut a small piece of printed newspaper that has the letters ‘s’ and ‘e’.
AT BIAMR ' 'e' B 37&N BT 3Ted, AT JAYATA BB JbSl Bl

Stick this newspaper piece on a slide as done in the previous task, and observe it under the 10 x
objective lens.
TN Doyl HeIIATY BT DRIGTIT JhSI HIeug R el JATOT AT 10x R HTRITH FRIETT 1.

The back of the newspaper cutting should not have a dark or coloured background because it can
interfere with the observations. Make sure that the students observe the letters carefully. When
students observe the letter ‘s’ under the microscope, the image formed will be inverted but
appear straight due to symmetry in the letter. In case of the letter ‘e’, they will see an inverted
image. The image formed under the microscope is always a virtual and inverted image.

YT BIAVTET AR q15] e bl I T, HRT @Hes FRIETUHe) gabT 81 2rdbard. faemedi
3feRT™ FRIET0T BroSiydd BRI 3fTed 1, ATl WA BRI, Sieg] el gereaiiarea! ‘s’ 3R e
PR, gl I [GHd G T IHCT TTS! S, U s’ R FAMT SIS o AT THd
fae. ‘e’ JeRTA! UM AT ISC! AU, Ao TIR BIURT U1 T84 TR AT ISl
3T

Draw the observed images in the following circles.

FRET01 HRATT JreTel fasresed UicHI=aT 3l Yaies aqaided Plel.

(Note: The circle is the field of view that you see through the microscope. Compare the size of the
image that you saw to the size of the field of view, and try to draw it just as you observed under
the microscope.)

(g f&ores agw ol gerealiqd faaom & (fRe) s, Jwl ufgoedn uimrdr TerR Afn
WWWWW T I A uierdr SiRf fawd, =it sl wrevarar gge

O C

Magnification ___ Magnification

Q 1. Do the letters ‘s’ and ‘e’ appear different in any way from the way they appear without the
microscope (besides appearing bigger)?

s' 3707 'e' B IR FIeITd STl favadre e geAeiare! avedl f&del 12 (Ucerg /st
favredt 81 =1 A gk B ).
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How does light travel inside a microscope?

QIS THT21 BT TR HIA?

Fe X

Eyepiece

(Intermediate image) B' —7,\‘
Aegaa ufomr Fey f

Fo

Ob_iec*j\'e lens VAl

S5

4

(Sample) Aii— B

(Final image) B" 235 A"

Figure T1: Microscope ray diagram 377?77# T1: ?j&’ﬁ";"ﬁ fapvor 3?7?%/7
This task helps students understand the concepts of magnification as well as inversion of image.
However, at this stage (Class 8), the teacher need not explain this ray diagram to students. If
some students are curious about why an inverted image is formed or why the magnification of the
two lenses is multiplied, then the teacher may use this diagram and explain.

Bl il faermeatHn afcrie fazmes aoa UicdT Seic! &1 fawd, A1 ale! HheddT FHOT B! Had Ha.
AT, T TWITR (< 8 1), RIerahi=l aR Sr@aoe! fdRor airdhe! faermedi_r Ao FiTuar RS AT81.
BTe! faemediMel SR UMl IGT! BT IR I fdhal &9 el fG2res= T UeR &1 ST STl JTaTead

DT 3, TR 131e7eh AT PN ATIR B3] FETHRYT I35 AT
- The light at the object/sample (shown as the arrow AB in the diagram) comes either from the

mirror at the bottom of the microscope or will fall on the paper from above (background light or
torch light). Some of this light is absorbed or reflected by the object. The transmitted and reflected
light from the object reaches the eyepiece and then our eyes, helping us see the image of the
object.

- IR[ER/THITER (3PN T I AB U IRITAT A1) TSUIRT TbT3T UhaR GG TBTAT
35T JRIMITGT s 3 fohal g% BITRTAR S (JATSETS[E Tebr3l fhdr faoi=n Udrr). @wile brat
ThTal TGN INYST STl fhdl URTANIT el STl aRIUIRET TATRS SMTO1 URTafTe SITeyesl JebTal T3
3T <IeR ST Sl JIgrad!, SATes AT IRI! HfHT UTRIeT Had 8.

- The objective lens focuses light from the specimen to produce its larger, real, and inverted image

(intermediate image A’'B’). This is the primary image.

- PRI THRITIRLT MMST TBTRAT ATHIT B3 AT AIST, aRAd AT ISCT Tl (Aezrat] TierAT
A'B") TIR &, &1 TTATHE TrHT 3T
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- The rays from the image then pass through the eyepiece lens, which further magnifies the
primary image, and forms a focused final, virtual, and inverted image (A" B"’), seen by the eye.

- T YRRHUTE 3fTeses fhRoT R THRRIHE ST, S Jrf¥e i sffdres AT gaadrd JAT0T Sledi=
faRres arell e, AR JMOT SSS! Ufer™T (A"B'") TR HRAT.

Task 5: Preparing slides for smaller samples

Pelt 5: FEH TS IS TR HOI

So far, we have learned to observe the surface of paper under reflected light, and to adjust the
light of a microscope. When we want to look at the internal structure of small objects/samples, we
need to use transmitted light coming from the mirror below. For this, it is important that the
sample/object is thin to allow sufficient light to pass through. In this task, let us understand this
process by observing a few other (smaller) specimens from our surroundings. Open the
diaphragm, and orient the microscope and the mirrors to get sufficient light when observed
through the eyepiece.

SIATIAT ATV FeHAGIETeh BRG] YSHETT R0 BRI 0T FeAG3NAIS! BTl awel w3l
PRI, B RIbe]. Sl IS FGT ST TN ARy T FRIeT0r SR1adre 39, el
RIMITGT URTARTT S5 YDBRTal IUAN Had BT B, IS TG fhal aqHe
RN 353 TbTel ARUR S0GTSch! /I U AF0l, HE<dd A AT Poild a0l
AT $aR DIel I8 TG R0 e 81 Holl A U, FARISd aRD IeeT, T
T8 e Slood U YRUT TehTal el AT LI Gera=iT 0T SRET i< AT DI,

Procedure

il

i. Salt: Put a few granules of salt on a slide, and fix it below the objective (10 X). Use coarse focus

to bring salt particles in rough focus. Now use fine focus to observe different parts of the granules.
You will notice that it will be difficult to focus on all the granules at the same time. By slightly
varying fine focus, you will be able to focus on one horizontal section of granules at a time. The
thickness of object/specimen which can be focused on at a given time is known as depth of focus
(for a given objective lens).

IS : Ul Bravgiar S qRIE BU1 SdT 30T Breug! (10X ) TRIETST Hie Sal. AIsdT ¥ (S

FHIATSTD) IR Has] IR WiTaNTes fHSTear Hhurid AT9IRIA BRI, 31T e &p (e FHrIoTD) fhgH
oo wore PRI BR1. T ST IS DI YhTd dasl (ATl |4 BUI A4 HU1 HSI0T 4.
@B B (FeH FATIISTD) fhferd fhrge et doodd GIRErATdIes Hral Buld fRIrSTaHR A Tl
Rl g . T SIS Sl FARIE GG A9 6HRar Ad, ST 141 @iehl” Fordr.

When using salt as a specimen, observe the slide within ten minutes, otherwise the salt will absorb
water from the air, and its appearance will change.

1 Hie T WU dTURd T3 TR <8 Afei=ar 3 sraugd (FR1e Hx1. AElar @18 gdddle groft
AN U563 AT T T[T IG5 63

ii. Now prepare one or more of following slides, which involve biological specimens. Water is added
to these slides to prevent the shrinking of specimens due to drying, and a coverslip is placed on it.

3T Sifqep T T b febdT 37fEreh Pradceal TR HRI1. AT Gp b 3ATehy T T TR qrodr
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U & TTHT TN ATAR HATHT YS! ol

A cover slip or cover glass is a very thin square piece of glass (or plastic) that is placed over the
water layer containing a specimen. Because of surface tension, uncovered water drop on a surface
forms a curved surface, which can deflect the path of light rays passing through it. With a cover
slip in place, the water layer remains flat with even thickness between the cover slip and the slide
surface. The cover slip also protects the objective lens from accidental smearing by the water
drop. Cover slips also protect the specimens from contamination by airborne particles or other
substances.

SRl Ugl fdhar sTeur & 8 FreEr (fhar wilRkedan) ARy 9de dieel Jael 3f¥9al, Sl
BHTATSIARIS JUATIT AR SadTd. IS A0, ISHRTERIG 7 STdoed] UrvaTd 94 ah JSHRT
JAIAT, ST STOM=IT Y131 fohRurien AT fqafesd 81 arddl. SdHU1 Ug! SaeT SIHuT gg! 3Tfor
BHIIUS T YSHNT AT qTogTEl &R YhHAT SISl JTedl. T99 vgTd 99 aRgiiaT SrA 3
WRME 8IS T, JrAT8] BIooll ST U] Bl SIThUl SR Badiies Bl fdhal gax uare] Fg=gia fHdesd
AT ST AT YT SITIRY RIGSAT SiTell.

(a) Hibiscus pollens: Place a drop of water on a slide, dust some pollen grains from the flower, and
place a coverslip over it. Alternately, we can dust some pollen grains on a transparent adhesive
tape and stick it on a slide.

SIREGTE URITHUT: HTaUgiar U g UTofl STepT, TR TR PAT Plecres TRITHUT YRYRT 3107

TR SR IS Sa. ATVl YRE2ID [Ihe UgTar URFTHU] YRYRaT AT <l Braugiar fraeg 2.

(b) Yeast cells: Add 2-4 beads of Baker’s yeast in water and mix well. Take a drop of water on a
slide. Place a coverslip over it.

fpvg (Fadl ART) U=l: dp¥ fhvaTer 2-4 IV U1 O YIUATd STehT AT YUigo] ). QTR TR
81T U o9 Braugiar AT ST TaR ST ugt odl.

(c) Onion peel: Place a drop of water on a slide. Take a piece of the inner transparent skin of an
onion leaf or an onion ring, and put it on the slide. Add a drop of dilute Safranin stain (if available)
on it, and place a coverslip over the specimen.

HIETET UTYS]: HTavgIar qugrdr 249 Sdl. Biermal Uh Bl UdH ATl WSS AR SRIUIRT YT qigsT
R 3e5Te BIel. AT 81 UTgal Praugiakie Iugredl AR 3dl. JHIHT Io7h ST T
T U A9 UTYSATR SIH TR SThU Ug! Sal.

Teachers may also dust some hibiscus pollen grains on a watch glass and add a few drops of water
to it. From this watch glass, students may take a single drop for their slide.

RBiers vt FRler 93 SIREeT=I BRI Plecies Dlel WRETHU HdHA A Ivgrd dral A9 Adws
. el i T Hrau! AR HRUATATS] IT R0 9371 Y- A9 T3, A
The teacher can provide a dilute Safranin solution (1 drop of stain in 2 mL of water) to students.

Rreres faeneaia fave Fwii gravr (2 frelt. aroard ST 1 99) I9, ABdTd.

Staining technique is used to increase the contrast by changing the colour of some parts of the
specimen structure. Using a stain will demonstrate to the students the importance of stains in
microscopy.

YT ARITT Brel WM 1 g4 ATl SBRD (contrast) TRIGUIATHIST ¥oTh T dTUR
PR, ¥STeh qTua] [ere =T Gedaall aruRdHT ¥Sihld Hatd T adl e,

Sometimes, at very high intensity of transmitted light, the image contrast may decrease. For good
contrast, try to maintain optimum light intensity using the diaphragm.

HTE! JoT, IRAT FhrRmr 39 Madqes, Tdiss TTHId I 81 Tdhdl. STHId Ig9 fSauarTdt,
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TIRBTET (diaphragm) AR H&- bR EIGIES] 3?5 I I UTT T DL
iii. Observe the specimen under the 10X objective lens (as done in task 1), and draw what you

observed in the first circle given below.
10X IRIATRITST T FRIE01 (Hefl 1 94107) e JTel of oo, e 3 ge faorean ufgen

oI Bl

Next, observe it with the objective lens of 45 X

TR 45% TR Tg=amer fHieror .

iv. Move the 10X objective lens slightly in the upward direction with the help of the coarse focus
knob.

AT B (W3 ARSI ) TR 10X IR TS IR FRbT.

v. Rotate the circular disc in such a way that the 45X objective lens will set vertically below the
body tube with a “click” sound.

JIBTDTR hell A3 el AT BT TR 45% & TGRS TG TS TS W0 Uses. 3 o AT

"B I IRID AT A3

vi. Using the coarse focus knob, bring the objective lens close to the slide.

HIST ¥ (R FARISTD ) ThRg a1 BraugoTas 3o

vii. Slowly rotate the fine focus knob until you see the fine details of the object. (Note: While
changing the objective lens, the slide should not move.)

T T Ui IRBIe WY AR &8 B (Y&d FHISD) Dlooigdd [hrdl (¥
ST HIAUS] SRTET BIAUIR T8, AT Blowsl €T).

Draw what you observed in the second circle, and note down the magnification of the objective
lens.

3T oF UTieed QAT s GE=T AT agTd HIeT AT DIV [ ¥R arures 3iTe, ATl Aig Bl

Specimen 1:

1

Magnification X Magnification X
ICRIZ X IGRIZ X
What happens when you zoom in on an image in a mobile phone camera? When you zoom in, you
see the finer details of the image.

AITg e BITHE STeg] AT UFCrHT A Rl T oroie UicrdT 1T e UTel, gl BId BIcl? SieT a0 YT g
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Bl TR IS TN S TURNS 7feIeh WE fegdrd.

Q 1. What happened when you changed the objective lens from 10X to 45X? What can you say
about the distance between the slide and the tip of the objective lens?

T3 1: STegT JATYU] TR 10X T&GT 45X hes, BT Bl TS5 ? Bravg! M0 (T Sleh Jiedkiieh

If the object is not visible or in focus,
I fadd e fdbar avqal fawe= e siieies T,

(i) try moving the lens a little using the fine focus knob,

(G&H IS ) 8T WP a1u=e [ ATS BTAquaTar e e,

(ii) if the light is less, adjust the diaphragm,
DRI Eb_‘ﬂdﬂioﬂlﬂ-l, 3IMdX D erel-d-HIST d¥Xad Ulzl,

(iii) and if the specimen is not within the field of view, try moving the slide.

3ATIOT SR THAT GIRETAEY U IR, BIaug! BIeg T I TIRITES] A0,

When you change the magnification from a lower magnification to a higher magnification objective
lens, try not to move the slide. While rotating the nosepiece without changing the focus, you may
accidentally move the slide from its place.

A T ga e T, T fBRad A, JaeTh g Sradg! o el SIFaRa 8Te) 2.

The distance between the objective lens and the slide reduces as the magnification of the
objective lens increases. If you change the focus and try to adjust the focus using the coarse
adjustment, the slide comes too close to the lens, crushing the specimen or sometimes the slide
as well. Therefore, when you shift from lower to higher magnification use the fine adjustment to
focus.

ST IR 92T a1ed a9 I M7 drave! Jimiies 3k BHI BId. SR Wl A4 850

3IOT el AIST Wp (Y3 ARSI ) aTqa AT T qH0gTEl Y] $oal, IR Hraug! fHmen el

STees UG 3 M7 AT THT FAIRSHT STS; 2Ahdll, TR Bl DBIaugiawlcs e b, U, Sl I

B4 fQmeae 39 fqarme-rhs STvgrrdt agf¥i aruRTes, del TR HRUIRITS S8l &p (ged

Q‘I‘-Ilill\flcb) dTuxI.
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Specimen 2:
91 2:
Magnification X Magnification X
a;\S |E;5; _____ X |a5| E;s’_‘| _____ X
State whether True or False
P DI aRIER o Al

1. Objects viewed under the microscope appear upside down (inverted).
GGG YIS osod] a¥] Tl dT9] aR 3T aRdl Wiel, ol ISl fa.
2. Eyepiece is attached to the body tube and is closest to the specimen.
AT AB ST HAT SR AT THATAT AT ST 37
3. While working with a high magnification objective, we should use the coarse adjustment knob.

NIESRCRISRRS R IS] CN\jﬁ:l“lldl SUART B AT A8HIT HISH] pdl (TQJ\?*F <1HI€4I\)1<!(>) druUx b Al

4. We use the diaphragm to adjust the amount of light entering the microscope.

GeHa T 31T YUIT=YT YepTa1Tel [+ IIH HRUATATST ST ATaRbTdT SUINT bRl
State whether True or False / Tﬁiﬁaﬂﬂ'\’ﬁm

1. True / RIS

2. False; eyepiece is the topmost part of a microscope, which is closest to our eye. / g&; SEIEUE]

erre=T gl g 91T 318, S U] Slog il Haid STae .

3. False; while working with high magnification we should never use the coarse adjustment, it can
break the slide.
I ; I AR FATERIER B BRI MU0 HHTE! HIST Wh (W[ FHIISTD ) A1 T, Red Hravg]

S 2T,
4. True / SRR

Tick the correct answer / 3[g® JTARTAR YUT HRT.

1. What is the correct way to hold the microscope when carrying it?
a) By the eyepiece b) By the arm c) By the stage d) By the slide
GeAGRIT Udl fSHToTTE ga-=a1 foamTolt ST a1 T 81 9 Udhs o ulfeo] -

3N AAMT ) Yl ®)HG ) hraus!
2. A microscope is set to 10x eyepiece and 40x objective. What is the total magnification?

STeE] QAT eI 10x AT 37T 40x R qHI5eh ST, deal Tl UG T faIres=T ervan
foelt 3Tl ?

CC-BY-SA 4.0 License, HBCSE. February 2024 16



Vigyan Pratibha Learning Unit Looking through a microscope

a) 140x b) 410x c) 400x d) 100x
31) 140 % 9) 410x% EB) 400x% @') 100 %

3. If we place a letter ‘e’ under the objective of a compound microscope and moved the slide to
the left, in what direction would the ‘e’ appear to move?

e’ T JER AYd GeHe el IS I HIaug] Slalhs ARBIAd ‘¢’ 8 3f&R hIurcdl 334

o
TRGATT [qdA 7?7

a) To the left SHRSICIERS]
b) To the right 9) RNCIEES]
Tick the correct answer / I ITRTAR YUT HRT
1.b)2.¢)3.b)

1.9)2.®)3.9)

Task 6: Estimating the size of a specimen

el 6: THRTAT ATHRAMT ST Figol

This task may be considered as a possible extension of this Learning Unit.
HER Pl AT IeAYT TCHE ATy fIRIR T AT TS, 2.

A microscope is not only useful for observing small specimens but can also be used to estimate
their sizes. To do so, we must first get an approximation of the diameter of the bright circle seen
through the eyepiece. This bright circle is called the field of view.

GeHSATIT SYANT B BB AThRT] T FRIGTUTAISH 18], IR el MBRAMTET (SSial, BT
TG QTS JEUATATSIE! BRAT Adl]. ATATS! UISeIGT ATTATHT TAIIA SO FehTiRId et
ATATIT ST [T STaedT 3191 QTS SIS BT AT TehTIRI aejobles] GINers T,

The size of the field of view reduces with the higher magnification of objectives.

TR 21T aTe Neurd SReTT bR HHI Bl

Procedure

kil

Place the scale/ruler on the stage. Click the 10x objective lens into position. Rotate the Coarse
focus knob till one of the markings on the ruler is in focus. If you are able to observe at least one
division of the scale/ruler then the diameter of field of view will be approximately 1 mm. If you can
observe 2 divisions then the diameter will be approxmately 2 mm.

AATIR URG3® AMGIE! SdT. 10x TR SJoavll HR1. ATIgiaNie e Hie=ar Yoriia! HIvrre!
TehT QGOIaR AT BISUAd HIST ¥ (W[ FHRISID) [hal. SR Areggrar f6Ae U 9T fader, o)
SR T SfaTol 1 ey 3Ries JATOT SR ¥l 2 | UTg 3ol IR T 2 fefiiier 3ries.

In your microscope, the diameter of the bright circle (field of view) for 10x objective is mm.
You cannot observe samples/objects bigger than this size using this set of lenses.
1 mm = 1000 micrometer

JAT GeIGATETS! 10x aRGARTRITST YR aeral &9 (Sffasmer am«) _ faslt eme. =
T AT T qret ATUeT HISHT ST RATITIT T (FRI&T0T 6@ b T8 ).

1T8ft. = 1000 ATIBIHIER

Therefore, diameter of the field of view is micrometers.

U g REAT G HIIHIHICN 3ATE.

Now look at your drawings of the pen/pencil lines observed in Task 3, and of the specimens
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observed in Task 5, to estimate their size.

AT Pell 3 SRAIT BIe3eT Ul XU AT YISl N0 I geAaziare! FRen dedar el
PIEcros! o UTeT. TR Pl 5 <1 =2l uTeT M1 SIee e ST IRAT AT 3aToT el

Width of pen line Width of pencil line
U Ny e UfRTer=T Il Bl
Size of specimen 1 particles
AT 1 4TS DM STHRHAT
Size of specimen 2 particles

T 2 HelTes UM ThRHAT

For example, if you were looking at a specimen that took up half the field of view (for example, a
diameter of 1300 micrometers), its length would be approximately 1/2 x 1300 micrometers = 650
micrometers. If a specimen appeared to be 1/5 the width of the field of view, you would estimate
its width to be 1/5 x 1300 = 260 micrometers.

ITERUNY, SR gl A8 gREd U=l UErE T MR ehd eI (SareRned, 1300
HIIShIHICY I el SINEA), IR Tl Bidl 3&ToT (1/2 x 1300 ARIBMIEY) = 650 HAIIhIHIEY
S 3. SR YTET T GREETE 1/5 91T AT ¥ e3 IR ATl $al 1/5 x 1300 = 260 HRIBIHICY

ERCARRGE
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Figure 1: Pen line under a 10X objective lens Figure 2: Pencil line under a 10X objective
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Figure 3: Letter 's' under a 10X objective lens

el 3: 10X aegrirErd s’ & 3R

Figure 5: Salt under a 10X objective lens

STl 5: 10X qegarearet! (4are &

Figure 7: Yeast ce/lslunder a 10X objective
lens

81l 7: 10X avgrarare fava get
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Figure 8: Yeast celIs under a 45X

3Tl 8: 45X awgfaaErct 1@vg geft

Looking through a microscope

Figure 4: Letter 'e' under a lOX objectlve lens

3rpelt 4: 10X aegryraEret ‘e

Figure 6: Pollen grains“Jnder a'10X objective
lens

TPl 6: 10X TwglHTeETet! GRITehur
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Figure 9: Cells of spring onion under a 10X

objective lens ] . Figure 10: Cells of spring onion under a 45X
31l 9: 10X avgl4reEred! Pieiren qgsr objective lens _ _
31l 10: 45X qegirearet! pierrar grgsaT
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